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3UHDPEOH
,QQDWXUHDVZHOODVLQVKLSEXLOGLQJWKHUHDUHQRGLVFRQWLQXLWLHV$UWLILFLDOVXEGLYLVLRQVDQGODEHOVFDQEH
LQYHQWHGVXFKDV6DIHW\(QYLURQPHQW6HFXULW\&RPIRUW+XPDQ)DFWRUV«EXWWKHVKLSGRHVQ¶WFDUH
(DFKVKLSLVDVLQJOHXQLTXHFRPSOH[FKDOOHQJLQJIDVFLQDWLQJUHVXOWRIVNLOODQGDSSOLHGNQRZOHGJH7KH
GHVLJQ RI D ODUJH DQG FRPSOH[ VKLS LV ELJ SX]]OH  LI WKH VKDSH RI RQH SLHFH FKDQJHV DOO WKH DGMDFHQW
FKDQJHDFFRUGLQJO\7KHLQWURGXFWLRQRIQHZWHFKQRORJLHVLQHYLWDEO\ERRVWVFKDQJHVDQGLPSURYHPHQWVLQ
RWKHUV\VWHPVLQWHUIDFHVOD\RXWVWULJJHULQJIXUWKHULQQRYDWLRQ
&ODVVLI\LQJDQGVRUWLQJWKHFRPSRQHQWVFDQEHDQHFHVVLW\IRUWKHVKLSGHVLJQHUWREHWWHUDQDO\VHWKH
SURGXFW+RZHYHUWKH6DIHW\RIDVKLSLVVRPHWKLQJVXEWOHSHUYDGLQJDOODVSHFWVDOOV\VWHPV
:KDWLV6DIHW\",WLVYHU\GLIILFXOWWRDUELWUDULO\WUDFH6DIHW\ERXQGDULHVDQGPDNHDFOHDQFXW
6DIHW\RYHUODSVZLWK6HFXULW\ 6DIHW\0RQLWRULQJ6\VWHPVVXFKDV WKHUPDOGHWHFWRUVFDQEHHTXDOO\
XVHG WR FRQWURO XQDXWKRULVHG DFFHVV LQ UHVWULFWHG DUHDV 6DIHW\ JRHV KDQG LQ KDQG ZLWK HQYLURQPHQW
SURWHFWLRQWKHPLQLPXPUHTXLUHGSRZHUWRVWHHUWKHVKLSDJDLQVWZLQGDQGZDYHVKDVDQLQIOXHQFHRQWKH
DPRXQW RI QR[LRXV HPLVVLRQV LQWR WKH DWPRVSKHUH 6DIHW\UHODWHG DVSHFWV QDYLJDWLRQ DQG VWHHULQJ
ODUJHO\ LQIOXHQFH FROOLVLRQ RU JURXQGLQJ ULVN ZLWK SRVVLEOH RLO VSLOO 6DIHW\ LV FURVVFRQQHFWHG ZLWK
&RPIRUWILUHWKHUPDODQGDFRXVWLFLQVXODWLRQLVDFKLHYHGZLWKVLPLODUPDWHULDOV&RQWURODQG0RQLWRULQJ
RI 6DIHW\ V\VWHPV DV SDUW RI &ULVLV 0DQDJHPHQW FDQ VWUHWFK WR WKH OLPLW DOO DVSHFWV RI 7UDLQLQJ DQG
+XPDQ)DFWRUV

7KHH[DFWGHILQLWLRQRI6DIHW\DQGLWVERUGHUOLQHPD\EHXQFHUWDLQEXWSDVVHQJHUVWDNHIRUJUDQWHGWKDW
WKHLUVKLSLVVDIH
6DIHW\LVWKHHVVHQWLDOSUHUHTXLVLWHLQGHVLJQDQGRSHUDWLRQ
7KHDSSURSULDWHVDIHW\OHYHOLVVHWE\WHFKQLFDOVRFLDODQGFRPPHUFLDOIDFWRUV
,WFDQEHLQFUHDVHGEXWEHIRUHWKDWLWVKRXOGEHPHDVXUHG
7RLQFUHDVHWKHVKLS¶VVDIHW\UHVHDUFKDQGGHYHORSPHQW5	'SOD\DQHVVHQWLDOUROH

([SHULHQFHWHOOVWKDW
 6KLSEXLOGLQJ)LQH$UW
 5HVHDUFK	'HYHORSPHQW
 5HJXODWRU\)UDPHZRUN
DUHOLQNHGLQDWULDQJOHLQZKLFKHDFKHOHPHQWLVDQLQSXWDQGDQRXWSXWWRDOORWKHUV
6KLSEXLOGLQJH[SHULHQFHLVVXVWDLQHGE\5	'ZKLFKGULYHVFKDQJHVLQWRWKH5HJXODWRU\)UDPHZRUN
7KH5HJXODWRU\)UDPHZRUNVHWVQHZFKDOOHQJHV WREH VROYHGE\5	'EHIRUHEHLQJ LPSOHPHQWHG LQ
VKLSGHVLJQ7KLV WULDQJOH LVYDOLGIRUDOODVSHFWVRIGHVLJQDQGRSHUDWLRQDQGKDVEHHQVXFFHVVIXOO\SXW
LQWRSUDFWLFHWRSURPRWHQHZ6DIHW\WDUJHWVDQGLPSURYHPHQWV

7KHVH FRQFHSWV ZHUH FOHDUO\ H[SODLQHG WHQ \HDUV DJR DW WKH (8 ,QWHUQDWLRQDO &RQIHUHQFH ³6XUIDFH
7UDQVSRUW7HFKQRORJLHVIRU6XVWDLQDEOH'HYHORSPHQW´9DOHQFLD6SDLQ-XQH±SUHVHQWLQJWKH
UHVXOWVRIDVPDOOUHVHDUFKSURMHFWIXQGHGE\WKH(&ZLWKLQWKHWK)UDPHZRUN3URJUDPPH,WVQDPHZDV
6$)(7< ),567 7KH SUREOHP DGGUHVVHG ZDV ³)LUH RQERDUG SDVVHQJHU VKLSV´:KHQ WKH SURMHFW ZDV
FRQFHLYHG WKH H[LVWLQJ ,02 UHJXODWLRQV ZHUH WRR SUHVFULSWLYH D SDWFKZRUN RI LQFUHPHQWDO DGGLWLRQV
GHILQHG LQ WKH DIWHUPDWK RI IDPRXV FDWDVWURSKHV $ GLUHFW DVVHVVPHQW RI ILUH ULVN DQG ILUH VDIHW\ ZDV
GHVSHUDWHO\QHHGHGEXWWKHQHZILUHVLPXODWLRQWRROVKDGWREHWHVWHGDQGYDOLGDWHG7KHGLUHFWH[SHULHQFH
RI WKH GHVLJQHUV DQG VRPH IXOO VFDOH WHVWV VXSSRUWHG WKH GHYHORSPHQW RI D QHZ FRQVLVWHQW VRXQG
UHJXODWRU\ IUDPHZRUN 7KDW VPDOO SURMHFW ZDV D PDMRU VXFFHVV WLPHO\ FRPSOHWHG DQG SURDFWLYHO\
FRQWULEXWLQJWRWKHUHYLVLRQRI62/$6&KDSWHU,,5HJLQWURGXFLQJIRUWKHILUVWWLPHWKHFRQFHSWRI
³$OWHUQDWLYHGHVLJQDQGDUUDQJHPHQWVIRUILUHVDIHW\´7KHZHOOEDODQFHGFRQVRUWLXPEOHQGHGWKHVNLOOVRI
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VKLS\DUGV FODVV VRFLHWLHV VKLS RZQHUV ILUH HQJLQHHULQJ FRQVXOWDQWV XQLYHUVLWLHV DQG WHVWLQJ IDFLOLWLHV
$IWHU DOPRVW WHQ \HDUV WKH ILUH WHVW UHVXOWV RQ SDVVHQJHU FDELQV WKH FRPSXWDWLRQDO IOXLG G\QDPLFV
VLPXODWLRQ RI D ILUH LQ D FUXLVH VKLS DWULXP DQG WKH HYDFXDWLRQ DQDO\VLV DUH VWLOO FRQVLGHUHG NH\VWRQHV
TXRWHGDVUHIHUHQFHIRUDQ\VLPLODUDSSOLFDWLRQ

$OWKRXJKWKHERUGHUOLQHRI6DIHW\PD\EHVKLIWLQJLWLVFRQYHQLHQWWRFRQVLGHU6DIHW\DVSHFWVDQGWKH
VXSSRUWRI5	'IURPGLIIHUHQWSHUVSHFWLYHV,QWKLVZD\LWLVHDVLHUWRVXPPDULVHZLWKSUDFWLFDOH[DPSOHV
WKHPRVWLPSRUWDQWDFKLHYHPHQWVRIWKHODVWWHQ\HDUVLQWHUPVRI
x 6KLSEXLOGLQJ3URFHVVDQG5HJXODWRU\5HJLPH
x 3URGXFWWKHVKLS
x 'HVLJQDQG2SHUDWLRQWKHVKLS¶VOLIHF\FOH
6DIHW\±7KH6KLSEXLOGLQJ3URFHVVDQGWKH5HJXODWRU\5HJLPH
:KDWLVWKHLPSDFWRIQHZUXOHVDQGUHJXODWLRQVRQVKLSGHVLJQ"
+RZ FDQ 5	' KHOS WKH VWDNHKROGHUV WR EH UHDG\ IRU FKDQJHV RU HYHQ WR SURPRWH WKH QHFHVVDU\
FKDQJHV"
1HZUXOHVDQGUHJXODWLRQVDUHEDVLFDOO\WKHRXWFRPHRI
x ,02SULRULWLHVKDYLQJDVVHVVHGWKHLUFRPSHOOLQJQHHGHJ,636&RGHRQ6HFXULW\
x 5HDFWLRQVWRUHSRUWHGDFFLGHQWVHJZDWHURQGHFNGDPDJHVWDELOLW\VXSSRUWHGE\5252352%
1(5(86+$5'(56$)('25*2$/'6)/22'67$1'DQGRWKHU(8UHVHDUFKSURMHFWVDVZHOO
DVWKH7KHPDWLF1HWZRUN6$)(5(85252,	,,RQERDUGILUHV6$)(7<),5676$)(196+,3
),5(3522)«DFFLGHQWVZLWKOLIHERDWV6$)('256$)(&5$)76«
x %HVW GHVLJQ SUDFWLFHV HYHQWXDOO\ EHFRPLQJ SDUW RI WKH LQWHUQDWLRQDO UHJXODWRU\ IUDPHZRUN WR
RYHUFRPHKDUPRQL]DWLRQSUREOHPVDQGFRQWUDVWLQJ LQWHUSUHWDWLRQV E\&ODVVRU2ZQHUV  HJ DFWLYH
DQGSDVVLYHILUHSURWHFWLRQV\VWHPVRQPXOWLGHFNSXEOLFVSDFHVRISDVVHQJHUVKLSVDOVRSURPRWHGE\
6$)(7<),567DQG6$)(196+,3UHVHDUFKSURMHFWV
x 'LUHFW FRPSOLDQFH DVVHVVPHQWV ZLWK 6DIHW\ *RDOV XVLQJ ILUVW SULQFLSOH WRROV  HJ GLUHFW )RUPDO
6DIHW\ $VVHVVPHQW DQG 5LVN $QDO\VLV DSSOLHG WR *RDO%DVHG 'HVLJQ RU $OWHUQDWLYH 'HVLJQ
6$)('256$)(196+,31(5(86323	&«

,Q LWV QRUPDO HYROXWLRQ WKH UHJXODWRU\ IUDPHZRUN LV F\FOLFDOO\ UHYLHZLQJ ,QWHUQDWLRQDO &RQYHQWLRQV
DQGJHQHUDWLQJQHZ&RQYHQWLRQVDQG&RGHV
7KHUHFHQWSDVWKDVVHHQDPDMRUHIIRUWWRXSJUDGHUHYLVHWKHIRXQGDWLRQVRIVHYHUDONH\UHJXODWLRQV
)RUD6KLS\DUGWKHUHDOFKDOOHQJHLVQRWLPSOHPHQWLQJQHZUHJXODWLRQVEXWWKHFXPXODWLYHHIIHFWDQG
KDUPRQL]DWLRQRI DZLGH UDQJHRI FKDQJHV LQWRQHZ VKLSV WKDW EDVLFDOO\ ORRNV WKH VDPHEXW KDYH QHZ
KHDUWVEUDLQVQHUYRXVV\VWHPVODUJHUEHOOLHVDQGVRPHµQLFHWRKDYH¶DGGLWLRQVKHUHDQGWKHUH
0RUHRYHULQDKLJKO\FRPSHWLWLYHPDUNHWVKLSRZQHUVZLOOVLJQQHZFRQWUDFWVRQO\LIWKHVKLS¶VSULFH
LVULJKWLHORZHQMR\LQJJUHHQHUDQGVDIHUVKLSVZLWKRXWDQ\FRVWLQFUHDVH«

6WLOOWKHSXEOLFSHUFHSWLRQRIWKH5ROHRID6KLS\DUGLVUDWKHUVXSHUILFLDO³7KH\EXLOGVKLSV´
7KLVLVLQGHHGWUXH%XWSHUKDSVWKLVVWDWHPHQWFDQEHEHWWHUDUWLFXODWHGLQDYDULHW\RIDFWLYLWLHV
x &RRUGLQDWLRQRIGLIIHUHQWVWDNHKROGHUVLQWKHGHILQLWLRQRIVKLS¶VIXQFWLRQDOUHTXLUHPHQWVV\VWHPV
GHVLJQIHDWXUHVDWWULEXWHV
x ,QWHJUDWLRQRIVROXWLRQVHTXLSPHQWV\VWHPVDQGFRPSRQHQWVLQWKHIXQFWLRQDOGRPDLQVRIVKLSGHVLJQ
DQGSURGXFWLRQSURFHVV
x &DUHIXOSODQQLQJRIPDNHEX\VWUDWHJLHV
x 9DOXHIRUPRQH\FRVWHIIHFWLYHQHVVRIVROXWLRQV
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x 3URGXFWRSWLPL]DWLRQ
x 3URFHVVRSWLPL]DWLRQLQGHVLJQDQGFRQVWUXFWLRQ

+RZFDQZHVRUWRXWWKH6DIHW\DVSHFWVHPEHGGHGLQVXFKDFWLYLWLHV",IZHDVNHGD6KLSRZQHUWRGD\
KHZRXOGUHTXHVWDVKLS³VDIHUDWWKHVDPHSULFH´RU³ZLWKWKHVDPHVDIHW\DWORZHUSULFH´,IZHDVNHGD
6KLS\DUGWKHGULYLQJIDFWRUVZRXOGEH³EHLQJHIILFLHQWDQGTXLFN´DQG³LQFRQWURORIWKHGHVLJQSURFHVV´
$WWKHHQGFRVWHIIHFWLYHQHVVLVWKHUHDOREMHFWLYHRIDQ\LPSURYHPHQWLQFOXGLQJ6DIHW\
7KHSHUFHLYHGDGGHGYDOXHGHWHUPLQHVWKHLQQRYDWLYHVROXWLRQVWREHLPSOHPHQWHGRQDQHZVKLS
6KLSGHVLJQLVDPDWWHURISUDJPDWLFWUDGHRIIV([SHULHQFHWHOOVWKDWDVWHDG\HYROXWLRQLVSUHIHUUHGWRD
UHYROXWLRQLQVKLSGHVLJQ1RERG\ZRXOGWUXVWDWRRLQQRYDWLYHGHVLJQLILWLVZURQJLWZRXOGUHVXOWLQD
FRPPHUFLDOGLVDVWHULILWLVIDUWRRJRRGWKHZKROHH[LVWLQJIOHHWZRXOGEHFRPHREVROHWH

1HZRSHUDWLRQDOUHTXLUHPHQWVIRVWHUQHZGHVLJQVZKLFKKDYHWRFRPSO\ZLWKQHZXSFRPLQJUXOHVDQG
UHJXODWRU\FKDQJHV+RZHYHUDGLUHFWVDIHW\DVVHVVPHQWLVGLIILFXOWWRKDQGOHLQDSUHVFULSWLYHUHJLPH
,02JRDOVDUHFOHDU
x 3HUPLWLQQRYDWLRQLQGHVLJQ
x (QVXUHWKDWVKLSVLISURSHUO\PDLQWDLQHGUHPDLQVDIHIRUWKHLUHFRQRPLFOLIHF\FOH

6XFKJRDOVOHDGWRWZRGLIIHUHQWDSSURDFKHV

 35(6&5,37,9( 5,6.%$6('
GHVLJQLPSURYHPHQW SURJUHVVLYH VLJQLILFDQWHYROXWLRQ
QHZSURWRW\SHV
FRPSOLDQFHZLWKUHJXODWLRQV IXOO VXEVWDQWLDO
GLUHFWFDOFXODWLRQV OLPLWHGDPRXQW ODUJHXVH
HTXLSPHQWDQGVXSSOLHUV ZHOONQRZQ LQQRYDWLYH
QHZFHUWLILFDWLRQSURFHVV
LQQRYDWLRQ OLPLWHGGULYHQE\QHZSURGXFW
DYDLODELOLW\
GULYHQE\ULVNEDVHG
UHTXLUHPHQWVVHWDJDLQVWVDIHW\
HQYLURQPHQWDOEXVLQHVVWDUJHWV
FRVW VDYLQJV EDVHG XSRQ HFRQRP\
	PLQLPXPUHTXLUHPHQWV
FRVWEHQHILWDQDO\VLV
WRVXSSRUWLQQRYDWLYHVROXWLRQV
SODQDSSURYDOSURFHVV VWDQGDUG GLUHFWFRPSOH[

35(6&5,37,9($3352$&+GHWHUPLQLVWLFEDVHGRQWKHYDVWSUDFWLFDOH[SHULHQFHJDLQHGRYHUWKH
\HDUVH[SUHVVHGE\FOHDUO\TXDQWLILHGIXQFWLRQDOUHTXLUHPHQWV
6$)(7< /(9(/ $3352$&+ KROLVWLF  ULVNEDVHG HYDOXDWLQJ VDIHW\ OHYHOV HVWDEOLVKLQJ ULVN
DFFHSWDQFHFULWHULDZLWKLQWKHIUDPHZRUNRID)RUPDO6DIHW\$VVHVVPHQW)6$SURFHVV
)6$LVDFRPSUHKHQVLYHPHWKRGRORJ\XVHGWRVXSSRUWWKHUHJXODWRU\IUDPHZRUNDVZHOODVWKHGHVLJQ
x YHULI\LQJFRPSOLDQFHRIUXOHVDQGUHJXODWLRQVZLWKKLJKOHYHOJRDOVDQGIXQFWLRQDOUHTXLUHPHQWV
x ILQGLQJJDSVLQIXQFWLRQDOUHTXLUHPHQWV
x LGHQWLI\LQJLQKHUHQWVDIHW\OHYHOVLQH[LVWLQJVWDQGDUGVDQGVHWWLQJH[SOLFLWULVNDFFHSWDQFHFULWHULD
x FRQGXFWLQJKROLVWLFDVVHVVPHQWVWRHVWDEOLVKWKHULVNRIDJLYHQGHVLJQ
x DVVHVVLQJVSHFLILFVDIHW\LVVXHVHJHQJLQHILUHVWRGHWHUPLQHWKHDVVRFLDWHGKD]DUGVDQGGHYHORSULVN
FRQWURODQGPLWLJDWLRQRSWLRQV

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)6$ LV WKHUHIRUH QRW OLPLWHG WR WKH HYDOXDWLRQ RI DQ\ ³$OWHUQDWLYH'HVLJQ´ SURFHVV FKDOOHQJLQJ E\
GHILQLWLRQRQHRUPRUHSUHVFULSWLYHUHJXODWLRQVDQGGHPRQVWUDWLQJWKHHTXLYDOHQWOHYHORIVDIHW\ZLWKWKH
SUHVFULSWLYHUHJXODWLRQV
6KLSGHVLJQLVDFRPSOH[SURFHVVLPSO\LQJWKHLQWHJUDWLRQRIPDQ\VXEV\VWHPVLQWRDILQDOVROXWLRQ
ZKLFK PXVW VLPXOWDQHRXVO\ PHHW FRVW DQG HIIHFWLYHQHVV WDUJHWV (XURSHDQ UHVHDUFK SURMHFWV RIIHUHG
YDOXDEOH RSSRUWXQLWLHV WR LPSOHPHQW )6$ PHWKRGRORJLHV DQG GLUHFW VLPXODWLRQV LQ WKH UXOHPDNLQJ
SURFHVVLQVKLS¶VGHVLJQDVZHOODVLQWKH$OWHUQDWLYH'HVLJQDVVHVVPHQW
$V DOUHDG\ PHQWLRQHG VRPH HVVHQWLDO ,02 UHJXODWLRQV LQFOXGLQJ WKHLU JXLGHOLQHV DQG DSSOLFDELOLW\
FULWHULD62/$6FKDSWHU,,DQGVSHFLILFDOO\3DUW)5HJ62/$6FKDSWHU,,3DUW&'(62/$6
FKDSWHU ,,, ZHUH GHYHORSHG ZLWK WKH HVVHQWLDO VXSSRUW RI (& IXQGHG 5	' SURMHFWV DQG 7KHPDWLF
1HWZRUNV ± 6$)(5 (85252 , DQG ,, 6$)('25 6$)(196+,36 6$)(&5$)76 5252352%
1(5(86 +$5'(5 *2$/'6 )/22'67$1' DQG PDQ\ RWKHUV $OO VXFK SURMHFWV GHYHORSHG D
WKHRUHWLFDOSDUWIROORZHGE\VSHFLILFDSSOLFDWLRQVDQGYDOXDEOHFDVHVWXGLHV

$V DQ H[DPSOH 6$)('25 SURGXFHG DQ LPSUHVVLYH QXPEHU RI ZRUNHG H[DPSOHV DQG FDVH VWXGLHV
HVWDEOLVKLQJDFRPSUHKHQVLYHPHWKRGRORJ\WRYHULI\WKHULVNOHYHOVRIGLIIHUHQWVKLSFDWHJRULHV$OOPDLQ
UHVXOWVZHUHVXEPLWWHGWRWKH,02LQWKHIUDPHZRUNRIWKH)6$DJHQGDLWHPV$QLQWHUQDWLRQDO*URXSRI
([SHUWV ZDV HVWDEOLVKHG DW WKH ,02 XQGHU WKH FKDLUPDQVKLS RI -DSDQ WR UHYLHZ WKH H[LVWLQJ )6$
*XLGHOLQHVDQGLQFOXGHWKHOHVVRQOHDUQHGFRPLQJIRUPWKLVMRLQWLQGXVWU\HIIRUW7KH(XURSHDQ6KLS\DUGV
ZRUNHGZLWK VNLOO DQGGHGLFDWLRQ LQFORVHFRRSHUDWLRQZLWK VKLSRSHUDWRUV WR LQFOXGHDOOSRVVLEOHGDWD
DQGOHVVRQVOHDUQHG

6$)('25ZRUNHGRQWKHFRQFHSWRI'HVLJQIRUVDIHW\ZKLFK
x LQFOXGHVWKHOHVVRQVOHDUQHGIURPYHVVHOVFXUUHQWO\WUDGLQJ
x GHILQHVULVNEDVHGVDIHW\JRDOVIXQFWLRQDOLWLHVDQGFULWHULD
x GHILQHVULVNEDVHGYHULILFDWLRQVFKHPHV

7KH (XURSHDQ 6KLS\DUGV RIIHUHG D PDMRU FRQWULEXWLRQ FKHFNLQJ WKH IHDVLELOLW\ RI QHZ GHVLJQV
HYDOXDWLQJ SDVW DFFLGHQWV YHULI\LQJ D SUDJPDWLF DSSURDFK WKURXJKRXW WKH GHYHORSPHQW RI WKH ,02
UHJXODWRU\ IUDPHZRUN $W WKH HQG DQ H[WUDRUGLQDU\ H[SORLWDWLRQ HIIRUW ZDV PDGH WR SURGXFH D
FRPSUHKHQVLYH*XLGHOLQH D ERRN SUHVHQWLQJ WKH )6$SURFHVV WR WKHZKROHPDULWLPH FRPPXQLW\ IURP
VWXGHQWVWRH[SHULHQFHGQDYDODUFKLWHFWVDQG)ODJ$GPLQLVWUDWLRQV

6$)('25DFWLYLWLHVH[WHQVLYHO\IRFXVHGRQWKHTXDQWLILFDWLRQRIFRVWVDQGEHQHILWVUHVXOWLQJIURPWKH
ULVNUHGXFWLRQ LQGHVLJQDQGRSHUDWLRQ ,QWHJUDWHGFRVWEHQHILWPRGHOVFRQILUPHG WKDW LW LVQRWFRUUHFW WR
VLPSO\ FRQVLGHU WKH OLQHDU DGGLWLRQ RI LQGLYLGXDO VDIHW\ IDFWRUV7KH FXPXODWLYH LPSDFW RQ ULVN RI HDFK
LQQRYDWLYHVROXWLRQLVQRQOLQHDU,WFDQEHORZHURUKLJKHUGHSHQGLQJRQKRZWKHVROXWLRQVDUH
LPSOHPHQWHGDQGLQWHJUDWHGLQWKHVKLS
,Q6$)('25VRPHNH\OHVVRQVZHUHFRQILUPHGE\WKHFRVWEHQHILWH[DPSOHV
x &RVWLVPDLQO\GHWHUPLQHGLQHDUO\SKDVHVRISURGXFWGHYHORSPHQW
x 'HVLJQVROXWLRQVDUHHYHQWXDOO\VHOHFWHGXSRQWKHLUFRVWHIIHFWLYHQHVV

5LVN&RVW(DUQLQJV0RGHOV FDQ VXSSRUW WKH VHOHFWLRQ SURFHVV RI ULVN UHGXFWLRQ PHDVXUHV 7KH ,02
LGHQWLILHVWZRZHOONQRZQPHDVXUHVRIFRVWHIIHFWLYHQHVVIRUHYDOXDWLQJ5LVN&RQWURO2SWLRQVULVNWROLIH

*URVV&RVWRI$YHUWLQJD)DWDOLW\
*&$) &RVW5LVN

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1HW&RVWRI$YHUWLQJD)DWDOLW\
1&$) ǻ&RVWíǻ%HQHILWǻ5LVN

7KHLQQRYDWLYHHYDOXDWLRQRI6DIHW\DVSHFWVLQVKLSEXLOGLQJZDVVXSSRUWHGE\PDQ\5	'SURMHFWVLQ
WHUPV RI SURFHVV DQG DSSURDFK DOVR LQWURGXFLQJ LPSURYHG VLPXODWLRQ WRROV 7KH OLVW LV ORQJ EXW LW¶V
ZRUWKZKLOHPHQWLRQLQJVRPHRIWKHPRVWXVHGW\SRORJLHV
x 0HWKRGV IRU VWUXFWXUDO DVVHVVPHQW HJ )(0 DQDO\VLV RI OLJKWZHLJKW  FRPSRVLWH PDWHULDOV RQ
SDVVHQJHU IHUU\ VXSHUVWUXFWXUHV LQ 6$)('25 FUDVKZRUWKLQHVV K\GURHODVWLFLW\ DQG ZKLSSLQJ
SKHQRPHQDLQ6$)(196+,3G\QDPLFDQDO\VLVDQGQRLVHSURSDJDWLRQLQ%(667
x &RPSXWDWLRQDO )OXLG '\QDPLFV IRU WKH GLUHFW DQDO\VLV RI KXOO IRUPV DQG SURSHOOHU LQWHUDFWLRQV
6$)(196+,36$)(3$6($
x &RPSXWDWLRQDO )OXLG '\QDPLFV DSSOLHG WR ILUH HQJLQHHULQJ DQDO\VLV DQG ILUH PRGHOLQJ 6$)(7<
),5676$)(196+,3),5(3522)
x )LUVWSULQFLSOHWRROVHJIRUG\QDPLFVLPXODWLRQRIGDPDJHVWDELOLW\LQWDFWVWDELOLW\ZHDWKHUFULWHULRQ
DQG FRQVHTXHQW ULVN DQDO\VLV 6$)('25 *2$/'6 +$5'(5 5252352% 1(5(86
6$)(196+,3 )/22'67$1' DV ZHOO DV PDQ\ RWKHU (& SURMHFW FRRUGLQDWHG E\ (XURSHDQ )ODJ
$GPLQLVWUDWLRQVDQG(06$ZLWKDFWLYHSDUWLFLSDWLRQRIGHVLJQHUVUHVHDUFKFHQWHUVDQG8QLYHUVLWLHV

0LVFHOODQHD RI RWKHU PHWKRGRORJLHV ZHUH IXUWKHU LGHQWLILHG ,17(56+,3 %(667« WR DQDO\VH
HYDOXDWHDQGPHDVXUHWKHSRVVLEOHLPSURYHPHQWVDQGDGYDQWDJHVRQWKHFRQVWUXFWLRQSURFHVV
x DVVHPEO\VHTXHQFHV	SURGXFWLRQHQJLQHHULQJ
x PRGXODUL]DWLRQLQWHJUDWLRQSUHIDEULFDWLRQLQWKHSURGXFWLRQIDFLOLWLHV
$OO VXFK PHWKRGRORJLHV SURYLGHG DQ HVVHQWLDO FRQWULEXWLRQ WR WKH 6DIHW\ DQG 4XDOLW\ LPSURYHPHQW
WKURXJKRXWWKHVKLSEXLOGLQJSURFHVV
6DIHW\±,QQRYDWLYH(YROXWLRQLQWKH3URGXFW
$OWKRXJKVKLSVORRNSUDFWLFDOO\XQFKDQJHGZKHQVHHQIURPRXWVLGHDQLPSUHVVLYHHYROXWLRQUHYROXWLRQ
KDVTXLHWO\WDNHQSODFHRQPRVW6DIHW\DVSHFWV5XOHVDQGUHJXODWLRQVKDYHVHQVLEO\FKDQJHGQHZGHVLJQ
RSSRUWXQLWLHV KDYH EHHQ H[SORLWHG DQG QHZ WHFKQRORJLHV EHFDPH DYDLODEOH 7KLV SURJUHVV LV YHU\
UHPDUNDEOHRQSDVVHQJHUVKLSVZKLFKDUHWKHPRVWVRSKLVWLFDWHGUHVSRQVHRI(XURSHDQ6KLS\DUGVWRWKH
JOREDOFKDOOHQJH,WLVDIDFWWKDWDOOPDMRU(XURSHDQ6KLS\DUGVFRQFHQWUDWHRQ³3URGXFWV´ZLWKKLJKDGGHG
YDOXH WR FRXQWHUDFW WKH )DU (DVW LQGXVWULDO FRPSHWLWLRQ ,W LV QRW E\ FKDQFH WKDW ³WKH 3URGXFW´ LV RIWHQ
LGHQWLILHGZLWKODUJHDQGFRPSOH[3DVVHQJHU6KLSV±DQGWKLVGHILQLWLRQLQFOXGHVQRWRQO\FUXLVHYHVVHOV
EXWDOVRODUJHSDVVHQJHUIHUULHVDQGPHJD\DFKWVVKDULQJFRPPRQVDIHW\IHDWXUHV

6\VWHPVDQGFRPSRQHQWVFDQEHHLWKHUQHZHJEDOODVWZDWHU WUHDWPHQWRU WKHQRUPDOHYROXWLRQRI
ZHOO SURYHQ WHFKQRORJLHV SHUKDSV LQ D GLIIHUHQW FRPELQDWLRQV RU OD\RXWV :KDW LV QRW LPPHGLDWHO\
SHUFHLYHGLVWKDWDQ\FKDQJHRIWKHSURGXFWLPSOLHVDOVRDSDUDOOHOFKDQJHLQWKHSURFHVVDQGPDQDJHPHQW
6DIH 5HWXUQ WR 3RUW RU 3UREDELOLVWLF 'DPDJH 6WDELOLW\ UHTXLUHPHQWV DUH QRW PHUHO\ D OLVW RI QHZ
FRPSRQHQWVWREHILWWHGRQERDUG±EXWDVHWRIFRPSUHKHQVLYHDOOHQFRPSDVVLQJGHVLJQFULWHULDWKDWQHHG
WREHFDUHIXOO\VXSHUYLVHG,WLVDEUDQGQHZWUDQVYHUVDO6DIHW\SURFHVVWKURXJKRXWWKHZKROHGHVLJQDQG
SURGXFWLRQSHULRGWKHQH[WHQGLQJWRWKHYHU\HQGRIWKHVKLS¶VOLIHFUDGOHWRJUDYHSURFHVV

7KLV VWHDG\ HYROXWLRQ ZDV LQGHHG SRVVLEOH WKDQNV WR WKH QXPHURXV (8 5	' SURMHFWV SURPRWLQJ
LQQRYDWLRQDQGGHYHORSPHQWLQWKLVVHFWRU
%XWZKLFKDUHWKHPRVWRXWVWDQGLQJHYROXWLRQVUHYROXWLRQVLQSDVVHQJHUVKLSGHVLJQVSULQJLQJIURPWKH
PDJLFWULDQJOH6KLSEXLOGLQJ5	'5HJXODWRU\)UDPHZRUN"
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
'DPDJH6WDELOLW\DQG6XUYLYDELOLW\RISDVVHQJHUVKLSV
6SHFLDO PHQWLRQ VKRXOG EH ILUVW JLYHQ WR WKH 7KHPDWLF 1HWZRUN 6$)(5(85252 $Q ,QWHJUDWHG
$SSURDFKWR6DIH(XURSHDQ5R5R)HUU\'HVLJQ6$)(5(85252,DQG6$)(5(85252
,,IRVWHULQJDQXPEHURI'HVLJQIRU6DIHW\LQLWLDWLYHVSUHSDUDWRU\DOVRWRNH\SURMHFWVOLNH
+$5'(5DQG6$)('25
0DQ\ RWKHU (&IXQGHG SURMHFWV +$5'(5 6$)('25 *2$/'6 5252352% 1(5(86
6$)(3$6($)/22'67$1'«SDYHGWKHZD\IRU3UREDELOLVWLF'DPDJH6WDELOLW\LPSOHPHQWDWLRQDQG
DQDO\]HGRWKHUNH\ VDIHW\DVSHFWV H[WHQVLRQRIGDPDJH VKLS¶V VXUYLYDELOLW\ WLPH WR IORRGVLQNFDSVL]H
SURJUHVVLYHIORRGLQJDQGPXOWLVXUIDFHIORRGLQJZDWHURQGHFNKRZWRSUHYHQWDFFXPXODWLRQRIZDWHULQ
FDVHRIIORRGLQJ
x 'DPDJHVWDELOLW\+$5'(5ZDVWKHFRUQHUVWRQHLQWKHORQJSURFHVVRIKDUPRQLVDWLRQRISUREDELOLVWLF
GDPDJH VWDELOLW\ UHJXODWLRQV ILQDOO\ DGRSWHG E\ WKH ,02 ³62/$6 ´ 2QJRLQJ LQYHVWLJDWLRQV
UHYHDOLQJSRVVLEOH LPSURYHPHQWV LQ UREXVWQHVV DQG FRQVLVWHQF\RI VRPH VWDELOLW\SDUDPHWHUV RSHQHG
WKHZD\WR*2$/'6IXUWKHUZRUNLQJRQYDOLGDWLRQRIFDOFXODWLRQVWKHSURSHUFKRLFHRISDUDPHWHUV
WKH GHILQLWLRQ RI OHYHOV RI DFFHSWDQFH JURXQGLQJ SKHQRPHQD DQG PRUH LQ JHQHUDO WKH V\VWHPDWLF
HYDOXDWLRQRI WKH LPSDFWRI UHYLVHGGDPDJHVWDELOLW\ UHTXLUHPHQWVRQ WKH VDIHW\DQGGHVLJQRI VKLSV
3URMHFWVOLNH5252352%DQG1(5(86)LUVWSULQFLSOHVGHVLJQIRUGDPDJHUHVLVWDQFHDJDLQVWFDSVL]H
IRFXVHGRQ5R5RSDVVHQJHUVKLSVDIHW\LQWKHDIWHUPDWKRIVHULRXVDFFLGHQWVZLWKVLJQLILFDQWORVVRI
OLYHV6XFKSURMHFWVGHYHORSHGQHZIRUPDOLVHGGHVLJQPHWKRGRORJ\IRURSWLPDO5R5RSDVVHQJHUVKLS
VXEGLYLVLRQ ZLWK LQGHSWK VWXG\ RI UREXVWQHVV RI WKH SUREDELOLVWLF GDPDJH VWDELOLW\ DSSURDFK
,QQRYDWLYHGHVLJQPHWKRGRORJLHVEDVHGRQULVNDVVHVVPHQWDSSURDFKHPSOR\LQJILUVWSULQFLSOHVPRGHOV
ZHUH XVHG WR UHSUHVHQW WKH SK\VLFV LQYROYHG LQ WKH IORRGLQJ SURFHVV WR UHDOLVWLFDOO\ SUHGLFW DQG
LPSURYHWKHOHYHORIVDIHW\RIDJLYHQ5R5RGHVLJQDOORZLQJWRWDOLQWHJUDWLRQRIVXUYLYDELOLW\LQWKH
GHVLJQ SURFHVV DV D UHJXODU GHVLJQ SDUDPHWHU :RUN LV VWLOO LQ SURJUHVV WR KDUPRQLVH SUREDELOLVWLF
GDPDJHVWDELOLW\ZLWKUHVLGXDOVWUXFWXUDOVWUHQJWKDQG6DIH5HWXUQWR3RUWUHTXLUHPHQWVZLWKSULPDU\
IRFXVRQ5R5RSDVVHQJHUVKLSV*2$/'6DQGVHYHUDO(06$SURMHFWVVSHFLILFDOO\WDUJHWHGWRIHUULHV
ZLWKODUJHYHKLFOHVSDFHVORZHUKROGVYXOQHUDEOHWRWKHLQJUHVVRIODUJHTXDQWLWLHVRIZDWHU6WLOOWKH
FRPELQDWLRQRIWKHVHQHZGHVLJQFULWHULDKDYHUDGLFDOO\FKDQJHGWKHZD\DSDVVHQJHUVKLSLVGHVLJQHG
DQGHYHQWXDOO\WKHRYHUDOOVKLS¶VVDIHW\KDVEHHQLQFUHDVHG
x ([SHULPHQWDO	QXPHULFDOWHVWLQJRQWKHHIIHFWVRIQRQZDWHUWLJKWEXONKHDGVRQZDWHUSURSDJDWLRQLQ
FDVHRI IORRGLQJ IORDWDELOLW\ DVVHVVPHQWDQGHYDOXDWLRQRI WKHHTXDOL]DWLRQ WLPH LQFDVHRI IORRGLQJ
ZLWK LPSRUWDQW LPSOLFDWLRQVRQVKLS¶VVXUYLYDELOLW\DQGRSHUDWLRQDO LVVXHV(8)3)/22'67$1'
UHODWHG DOVR WR LQWHJUDWHG IORRGLQJ FRQWURO VWDQGDUG IRU FULVHV PDQDJHPHQW GHFLVLRQVXSSRUW
HYDFXDWLRQDQGUHVFXHRSHUDWLRQV
x 'LUHFWFRPSOLDQFHDVVHVVPHQWRI$OWHUQDWLYH:HDWKHU&ULWHULRQLHFRQVHTXHQFHRIH[WUHPHVHDVWDWH
DQG ZHDWKHU RQ ,QWDFW 6WDELOLW\ 6$)(196+,3 6$)(3$6($ LQ WKH EURDGHU IUDPHZRUN RI WKH
'HYHORSPHQW RI1HZ*HQHUDWLRQ ,QWDFW 6WDELOLW\&ULWHULD ³« WR SURYLGHPHWKRGV RI DVVHVVLQJ VKLSV
WKDWPD\EHYXOQHUDEOH WRSDUWLFXODUG\QDPLF VWDELOLW\ IDLOXUHPRGHVQRWDGHTXDWHO\DVVHVVHGE\ WKH
H[LVWLQJFULWHULD´,02-XO\LQFOXGLQJWKHLGHQWLILFDWLRQRIWKHVXVFHSWLELOLW\RIDVKLSWRSDUWLDO
H[FHVVLYHUROODQJOHVDFFHOHUDWLRQVRUWRWDOFDSVL]LQJVWDELOLW\IDLOXUHVDVZHOODVGLUHFWDVVHVVPHQW
SURFHGXUHVIRUVWDELOLW\IDLOXUHVLQGLIIHUHQWFRQGLWLRQV

$OWHUQDWLYHGHVLJQDQGDUUDQJHPHQWV62/$6FK,,±5LVNEDVHGGHVLJQ
'HVLJQV	6XVWDLQDELOLW\DVSHFWVHYDOXDWHGHJLQ%(667DQG,17(56+,3FOHDUO\VKRZHGKRZQHZ
WHFKQRORJLHV DYDLODEOH RQ WKH PDUNHW PD\ LPSDFW VKLS¶V V\VWHPV LQ WHUPV RI LQWHUIDFHV OD\RXWV
DUUDQJHPHQWV %LJJHU VKLSV DUH RIWHQ EHWWHU LQ WHUPV RI RSHUDWLQJ FRVWV DQG HIILFLHQFLHV 7KH UDFH IRU
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PHJDVKLSV KDV EHHQ VXSSRUWHG E\ LPSURYHG KDUERXU  WHUPLQDO ORJLVWLF DV ZHOO DV E\ WKH IRUWKFRPLQJ
H[SDQVLRQRIWKH3DQDPD&DQDO
%LJJHUVKLSVLPSO\DQXPEHURIFKDOOHQJHVWKDWVKLSGHVLJQHUVKDYHIDFHGDQGVROYHGUHO\LQJDJDLQRQ
WKHVXSSRUWRIIHUHGE\WLPHO\GHYHORSHG(XURSHDQ5	'SURMHFWV
x /DUJH 0DLQ 9HUWLFDO =RQHV 6$)(196+,3 6$)('25 *2$/'6 6$)(7< ),567
),5(3522))LUH(QJLQHHULQJ$QDO\VLVTXDOLWDWLYHDQGTXDQWLWDWLYH±ZDVODUJHO\XVHGZLWK&)'
FRPSXWDWLRQDOPRGHOV IRU ILUHVLPXODWLRQV LQ ODUJHSXEOLFVSDFHVDQGRQFDELQGHFNV WRGHPRQVWUDWH
WKHHTXLYDOHQW OHYHORIVDIHW\RI ODUJH09=RIFUXLVHVKLSH[FHHGLQJ WKH62/$6SUHVFULSWLYH OLPLWV
PD[OHQJWKPPD[GHFNDUHDP7KHILUHVPRNHVLPXODWLRQUHTXLUHGUHVRXUFHLQWHQVLYH
HIIRUW WR DFFRXQW DOO DVSHFWV RI3DVVLYH)LUH3URWHFWLRQ$FWLYH)LUH3URWHFWLRQ9HQWLODWLRQ6\VWHPV
)LUH'HWHFWLRQ6\VWHPV)LUH/RDGV)LUH,QFLGHQWVDQG)LUH)UHTXHQFLHVDQDO\VLV+D]DUG&DWHJRULHV
(YDFXDWLRQ$QDO\VLV
x 1HZ/LIH6DYLQJ$SSOLDQFHVOLIHERDWVZLWKFDSDFLW\LQH[FHVVRISHUVRQVDVSHU62/$6OLPLW
HJ6$)('256$)(&5$)76 ,QDGGLWLRQ WR WKHGHPRQVWUDWLRQRI WKHHTXLYDOHQW OHYHORIVDIHW\
WKH 5	' DFWLYLWLHV LQFOXGHG DOVR YHU\ SURPLVLQJ DOWHUQDWLYH VROXWLRQV FKDQJLQJ WKH XVXDO PL[
/LIHERDWV/LIHUDIWV 0DULQH(YDFXDWLRQ6\VWHPV2QSDVVHQJHUVKLSVZKLFKVKRXOGEH³WKHLURZQ
EHVW OLIHERDW´ WKH OHVVRQ OHDUQHG IURP 6$)('25 DQG 6$)(&5$)76 LQGLFDWH YHU\ LQWHUHVWLQJ
DOWHUQDWLYHV KLJKFDSDFLW\ VHPLULJLG  VHPL LQIODWDEOH VHOISURSHOOHG FUDIWV ZKRVH SUDFWLFDO
LPSOHPHQWDWLRQ RQ ERDUG LV RQ WKH KRUL]RQ 7KHVH DOWHUQDWLYH VROXWLRQV FRXOG EH IXUWKHU DQDO\]HG
UHO\LQJDJDLQRQVRSKLVWLFDWHG(YDFXDWLRQ$QDO\VLVWRROV
x 6DIH1DYLJDWLRQDQG%ULGJH(TXLSPHQWV\VWHPVHJ6$)('257KHOHYHORIVRSKLVWLFDWLRQRIH
V\VWHPVWRDVVLVWWKHQDYLJDWLRQKDVUHDFKHGDOOWLPHKLJKOHYHOV&DUHZDVWDNHQWRGHYHORSDGHTXDWH
VLPXODWLRQWRROVDQGXVHUIULHQGO\PDQPDFKLQHLQWHUIDFHVWRPLQLPL]HIDWLJXHDQGWUDLQLQJFDXVHGE\
WKH KLJK TXDQWLW\ RI HOHFWURQLF KDUGZDUH WKDW FUHZV DUH QRZ ZRUNLQJ ZLWK 6WLOO FROOLVLRQ DQG
JURXQGLQJPD\ RFFXU IRU ³KXPDQ´ UHDVRQV RU IRU WUDQVLW DORQJ FRQJHVWHG URXWHV RQ WKH ³RSWLPXP
WUDFN´ LGHQWLILHG E\ WKH *36 &ROOLVLRQ DQG JURXQGLQJ SUHYHQWLRQ ZLOO VXUHO\ GHVHUYH WKH XWPRVW
DWWHQWLRQLQIXWXUH5	'DFWLYLWLHV
x 'XDOIXHO VROXWLRQVKHDY\IXHORLODQG/1*IRUSRZHUJHQHUDWLRQ%(6675LJKW LQ WKHPLGGOHRI
WKH HFRQRPLF WXUPRLO WKDW LV VKDNLQJ WKH IRXQGDWLRQVRI WKH(XURSHDQ VKLSEXLOGLQJ LQGXVWU\ DZLGH
UDQJHRIPDMRUHQYLURQPHQWDOLVVXHVKDVEHHQKDLOHGDVRQHRIWKH,02¶VILQHVWPRPHQWV³*UHHQ´ZLOO
UHPDLQ WKH NH\ZRUG IRU VKLSEXLOGHUV DQG VKLS RSHUDWRUV LQ WKH HIIRUW WR DFKLHYH D VXVWDLQDEOH
GHYHORSPHQW7KHXVHRI/1*GXDOIXHO LQSDVVHQJHUVKLSVLVDYLDEOHRSWLRQ(XURSHDQ6KLS\DUGV
DVVLVWHGE\H[SHUW WHFKQRORJ\VXSSOLHUVDUHFRPSDULQJDOO WHFKQLFDODQGHFRQRPLFDODOWHUQDWLYHV ,W¶V
YHU\GLIILFXOWWRVD\ZKLFKZLOOEHWKHZLQQLQJFRPELQDWLRQ/1*GXDOIXHO6&5VFUXEEHUVGLVWLOODWH
IXHOHWFEHFDXVHWKHFRQYHQLHQFHLVKLJKO\LQIOXHQFHGE\IDFWRUVGHSHQGLQJUDWKHURQWKHURXWHDQG
WUDGHE\WKHORJLVWLFDQGVXSSO\FKDLQHJUHIXHOOLQJRIGLVWLOODWHORZVXOSKXUIXHO/1*UHIXHOOLQJ
SODQWV$OVRLQWKLVILHOGWHFKQRORJ\VHHPVWRKDYHDOUHDG\RYHUWDNHQWKHUHJXODWLRQV:KDWLVFU\VWDO
FOHDU IRU WKHGHVLJQHUV LV WKDW/1*DERDUGSDVVHQJHUVKLSV LVQRWRQO\D³JUHHQ´VROXWLRQEXWDOVRD
PDMRU6DIHW\	6HFXULW\FKDOOHQJH7KHVHDVSHFWVKDYHEHHQWDFNOHGIRUFUXLVHVKLSVSDVVHQJHUIHUULHV
DQGPHJD\DFKWVLQ%(6677KH5	'DFWLYLWLHVKDYHVKRZQWKHIHDVLELOLW\RIWKHGXDOIXHOV\VWHPV
6WLOOXQGHUHYDOXDWLRQDUHWKHUHJXODWRU\IUDPHZRUNDQGWKHORJLVWLFVXSSO\FKDLQDVKRUH
x 3ROOXWLRQ3UHYHQWLRQDQG&RQWURO323	&6DIH7UDQVSRUWDWLRQRI+D]DUGRXV*RRGVE\7DQNHUVLV
MXVWDQH[DPSOHRIKRZ6DIHW\LVUHODWHGWRSROOXWLRQSUHYHQWLRQ7KHFRQVHTXHQFHVRIWDQNHUDFFLGHQWV
DUH RIWHQ FDWDVWURSKLF 323	& IRFXVHG RQ SUHYHQWLRQ DQGPLWLJDWLRQ LQ VKLS GHVLJQ DQG RSHUDWLRQ
GHYHORSLQJDULVNEDVHGPHWKRGRORJ\WRPHDVXUHWKHRLOVSLOOSRWHQWLDORIWDQNHUVDULVNEDVHGSDVVLYH
SROOXWLRQSUHYHQWLRQPHWKRGRORJ\D ULVNEDVHGDFWLYHSRVWDFFLGHQWSROOXWLRQPLWLJDWLRQDQGFRQWURO
IUDPHZRUN$JDLQREMHFWLYHVZHUHDFKLHYHGE\LGHQWLI\LQJDQGUDQNLQJFULWLFDOKD]DUGVHVWLPDWLQJWKH
SUREDELOLW\RIFDSVL]LQJVLQNLQJZKLFKFRPELQHGZLWKHVWLPDWHVRIFRQVHTXHQFHVZLWKLQDULVNEDVHG
103 Alessandro Maccari /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  95 – 105 
IUDPHZRUN SURYLGHG SROOXWLRQ ULVN5LVN UHGXFWLRQ WKURXJK SUHYHQWDWLYHPHDVXUHV DQG SRVWDFFLGHQW
PLWLJDWLRQDQGFRQWUROPHDVXUHVZHUHDOVRGHYHORSHG
x 2WKHU V\VWHPV,QWHJUDWHG,7DQG'LJLWDO&RPPXQLFDWLRQ1HWZRUNVIRU(VVHQWLDO6HUYLFHV/RJLVWLF
:LUHOHVV7HFKQRORJLHV(QHUJ\0DQDJHPHQW	(PLVVLRQ&RQWURO(QHUJ\6WRUDJH&RPIRUWQRLVHLQ
KDUERUDQGXQGHUZDWHUQRLVH(DV\0DLQWHQDQFH/LJKWZHLJKW0DWHULDOV(DUO\6WUXFWXUDO$VVHVVPHQW
&RQGLWLRQ0RQLWRULQJ,QWHJUDWHG6HFXULW\0DQDJHPHQWDUHWRSLFVURRWHGGHHSO\LQWR6DIHW\,PSRUWDQW
SURJUHVVLVPDGHLQ%(667

,W LVXQGHUOLQHGWKDWWKHGHVLJQUHTXLUHPHQWVRIDQHZVKLSDUHRIWHQRYHURUXQGHUVSHFLILHGE\ WKH
FOLHQW6KLS\DUGVDUHXQKDSS\EHFDXVHWKLVDSSURDFKLQGXFHVKLJKHUFRVWV8QSOHDVDQWFRVWUHGXFWLRQVDUH
RIWHQLPSRVHG7KHODUJH(8,QWHJUDWHG3URMHFW%(667%UHDNWKURXJKLQ(XURSHDQ6KLSDQG6KLSEXLOGLQJ
7HFKQRORJLHVLVH[DFWO\DGGUHVVLQJWKLVFKDOOHQJHSURSRVLQJDEUHDNWKURXJKLQWKHSURGXFWDSSURDFKLQJ
DOOPDMRUV\VWHPVDQGFRPSRQHQWVVHOHFWHGIURPWRSSULRULWLHVVXFKDV³LPSURYHGSURGXFWWHFKQRORJ\DQG
SHUIRUPDQFHGHFUHDVHGOLIHF\FOHFRVWDQGLQFUHDVHGRQERDUGUHYHQXHLQFUHDVHGUHYHQXHVIRUSDVVHQJHU
FDELQV UHGXFHG QXPEHU RI FUHZ UHGXFHG PDLQWHQDQFH LPSURYHG HQHUJ\ HIILFLHQF\ UHGXFHG ZHLJKW
UHGXFHGHPLVVLRQVEHWWHUSURWHFWLRQRIWKHHQYLURQPHQW´6DIHW\DVXVXDO LVVSDQQLQJDFURVVWKHERDUG
%(667YLVLRQ LV QRWPHUHO\ D GD\GUHDP EXW D SUDJPDWLF GHYHORSPHQW RI LQQRYDWLYH WHFKQRORJLHV LQWR
VKLSGHVLJQWRJHWWKHPD[LPXPEHQHILWVIURPWKHQHZRSSRUWXQLWLHVDQGDWWKHVDPHWLPHDZD\WRJDLQ
H[SHULHQFHDQGVXSSRUWWKHSDUDOOHOGHYHORSPHQWRIDIHDVLEOHUHJXODWRU\IUDPHZRUN
$FKDQFHQRWWREHPLVVHG

/HVVRQVOHDUQHGIRUQHZIXWXUHVKLSV
,WLVDGHPDQGLQJWDVNIRUDVKLS\DUGWRIROORZWKHHYROXWLRQRIVWDWXWRU\UHTXLUHPHQWVDQGSDUWLFLSDWHLQ
WKH UXOHPDNLQJ SURFHVV $Q\ZD\ WKLV HIIRUW LV QRUPDOO\ UHSDLG E\ ILUVWKDQG NQRZOHGJH RI WKH
UHTXLUHPHQWV DQG WKHLU FRUUHFW LPSOHPHQWDWLRQ 5	' EOHQGHG ZLWK GHVLJQ H[SHULHQFH LV WKH NH\ WR
SURPRWHEHWWHUUXOHVIHDVLEOHVROXWLRQVDQGHIIHFWLYHYHULILFDWLRQFULWHULD
7KH QH[W JHQHUDWLRQ VKLS GHVLJQ ZLOO EH IXUWKHU VHHNLQJ D ULJKW EDODQFH RQ EXVLQHVV VDIHW\
HQYLURQPHQW7KHUROHRIDSSOLHGUHVHDUFKDQGLQQRYDWLRQLVDQGUHPDLQVHVVHQWLDO
'DLO\ GHVLJQ DFWLYLWLHV DQG WKH H[SHULHQFH JDLQHG IURP (XURSHDQ 5	' DUH DQ HQGOHVV VRXUFH RI
OHJLWLPDWH TXHVWLRQV FKDOOHQJLQJ VRPH RI WKH PRVW WUDGLWLRQDO ,02 ³FRUQHUVWRQH´ UHJXODWLRQV VR
WUDGLWLRQDO WKDW WKHLURULJLQDQGPRWLYDWLRQ LVRIWHQ ORVW LQ WKHPLVWRI WLPH7KH OLVWRIVXFKSUHVFULSWLYH
OLPLWVLVORQJ7KHSUREOHPZLWKSUHVFULSWLYHOLPLWVLVWKDW\RXDUHLQRURXWJRRGRUEDGFRPSO\LQJRUQRW
FRPSO\LQJ5HDOLW\VKRZVLQVWHDGWKDWVKDUSOLPLWVDQGVWHSVLQGHVLJQDUHQRWDSSURSULDWH$SURJUHVVLYH
DSSURDFKZRXOGEHPRUHUREXVW
(YHQWXDOO\ WKH ZKROH SURFHVV LV OLNHO\ WR HYROYH LQWR D )RUPDO 6DIHW\ $VVHVVPHQWV  5LVN$QDO\VLV
PHWKRGRORJ\QHJRWLDWHGFDVHE\FDVHXSRQDSSURSULDWHDFFHSWDQFHFULWHULD
7KLVZRXOG UHSUHVHQW WKHPDWXUH HYROXWLRQ RI WKH WUDGLWLRQDO DSSURDFK³LQFLGHQWÆ LQYHVWLJDWLRQÆ
URRWFDXVHÆOHVVRQOHDUQHGÆLGHQWLILFDWLRQRIWKHPLVVLQJUXOHÆSUHVFULSWLYHLQFUHPHQWDODGGLWLRQRI
QHZUXOHV´LQZKLFKWKHDFWXDOOHYHORIVDIHW\UHPDLQVKLGGHQDQGXQNQRZQ
7LPHIRUDFKDQJH"7KH(XURSHDQ6KLS\DUGVDUHUHDG\WRJRDORQJWKLVURDG

³9DOXHIRUPRQH\´UHPDLQVWKHEDVLV IRUWUDGHRIIDOOVKLSGHVLJQIHDWXUHV7KHFRVWEHQHILWUDWLR WKH
UHWXUQRIWKHLQYHVWPHQWDQG1HW3UHVHQW9DOXHPHWKRGRORJLHVDQDO\VHGLQ6$)('25DQG%(667FDQ
EHLGHQWLILHGXVLQJWHFKQLFDODQGILQDQFLDOVLPXODWLRQV7KHVKLS\DUGZLOOEHFRQWLQXRXVO\FDOOHGWRDQVZHU
WKH TXHVWLRQ ³:KDW LI«´ WRZDUGV D /LIH&\FOH 3HUIRUPDQFH $VVHVVPHQW DVVLVWLQJ DQG VXSSRUWLQJ
SURDFWLYHO\2ZQHUV¶GHFLVLRQVWRVHOHFWWKHEHVWGHVLJQIRUHDFKQHZEXLOGLQJ
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3ULRULWLHV LQFOXGH IXUWKHU LPSURYHPHQWV RI GHVLJQPHWKRGRORJLHV VXSSRUWHGE\ ³DGKRF´ VLPXODWLRQV
DQGRSWLPL]DWLRQ WRROV  LHDSDUDPHWULFDSSURDFKZLWKREMHFWLYHFRQVWUDLQWHYDOXDWLRQKHOSVHDUFKLQJ
IRUWKHRSWLPXPGHVLJQZLWKGXHUHJDUGDOVRWRPRGXODUL]DWLRQDQGLQGXVWULDOL]DWLRQRI WKHSURGXFWDQG
WKHSURGXFWLRQHQJLQHHULQJSURFHVV
3UHVHQWUXOHVIRFXVRQDFFLGHQWV0RVWUXOHVDQGUHJXODWLRQVDUHFRQVHTXHQFHVRIDFFLGHQWV7KLVLVQRW
LQWULQVLFDOO\ZURQJEXWWKHIXWXUHLVSUHYHQWLRQUDWKHUWKDQPLWLJDWLRQ
:K\FRQFHQWUDWHRQWKHFRQVHTXHQFHVRIIORRGLQJLIFROOLVLRQDQGJURXQGLQJFDQEHSUHYHQWHG"

0RUHRYHU
6SHFLILF GHVLJQV ZLOO EH UHTXLUHG IRU H[SORUHUDGYHQWXUH LFHURXWLQJ FUXLVH VKLSV LQ SRODU KDUVK
HQYLURQPHQW
'HVLJQ FKDQJHV ZLOO EH IXUWKHU GULYHQ E\ PDULWLPH ORJLVWLFV DQG LQIUDVWUXFWXUH SRUW ORJLVWLF FROG
LURQLQJ DVKRUH JDV UHIXHOLQJ DYDLODELOLW\ GLVWLOODWH  ORZVXOSKXU EXQNHULQJ ZLWK DOO 6DIHW\UHODWHG
LVVXHV«
)XWXUH SDVVHQJHU VKLSV SURSHOOHG E\ JDVHOHFWULFORZHQHUJ\UHQHZDEOH HQHUJ\VRODUELR VRXUFHV
OLJKWZHLJKWFROOLVLRQ	JURXQGLQJIUHH3RODUDGDSWHG«ZLOOEHDJUHHGZLWKWKHFOLHQWDGRSWLQJLQWKH
FRQWUDFWXDOVKLSVSHFLILFDWLRQDOOEXVLQHVVLPSURYHPHQWLQLWLDWLYHVWRFRXQWHUDFWIXHOFRVWVEDOORRQLQJDQG
UHGXFLQJWKHQHWFUXLVHFRVWSHUFDSDFLW\GD\:LWKHQKDQFHG6DIHW\	6HFXULW\
$OOQHZGHVLJQDQGRSHUDWLRQDOVROXWLRQVQHHGWREHLPSOHPHQWHGWKLQNLQJDKHDG
7KHILQDOSXUSRVHLVWRGHILQHIXWXUHSURRIVKLSVGHVLJQHGWRGD\EXWORRNLQJDWWRPRUURZDQWLFLSDWLQJ
UXOHVDQGUHJXODWLRQVQRW\HWLQIRUFH

/RQJ WHUP LQLWLDWLYHVRQO\ DQ LQGXVWU\ZL]DUGPD\ IRUHWHOO ORRNLQJDWKLVFU\VWDOEDOOZKDWNLQGRI
QHZWHFKQRORJLHVZLOOEHDYDLODEOH%XWSHUKDSVZHFDQSODFHDEHWRQDFRXSOHRISURPLVLQJLGHDV
x (JXLGHG YHVVHOV ZLWK HIILFLHQW XVHUIULHQGO\ WHFKQRORJ\DLGHG FROOLVLRQ 	 JURXQGLQJ SUHYHQWLRQ
%ULGJH PDQDJHPHQW VKRXOG EHWWHU FDUH IRU KXPDQ IDFWRUV WKDW DUH WKH URRW FDXVHV RI PDQ\ VHYHUH
DFFLGHQWVHUURUIUHHVKLSPDQDJHPHQW/LWWOHLVNQRZQRIWKHUHDOYXOQHUDELOLW\FULWHULDWKHVWUXFWXUH
LVVWLOOGHILQHGXSRQDTXDVLVWDWLFDSSURDFKUDWKHUWKDQFUDVKZRUWKLQHVV
x $&'&LQSRZHUJHQHUDWLRQDQGGLVWULEXWLRQ'&LVFRQVLGHUHGDWHFKQRORJ\RIWKHSDVWDQG$&KDV
QRZWKHOLRQVKDUH%XWVRPHPDMRUSOD\HUVVWDUWWKLQNLQJGLIIHUHQWO\ZKLOHVWHDG\SURJUHVVLVPDGHRQ
'&FLUFXLWVEUHDNHUVHQJLQHVJHQHUDWRUVDQGEDWWHULHV1HYHUVD\QHYHU«
&RQFOXVLRQV±6KLS\DUGFKDOOHQJHV
0RVW(XURSHDQ VKLS\DUGV VWLOO QDYLJDWH WKURXJK WRXJK HFRQRPLF WLPHV DQGZLQQLQJQHZFRQWUDFWV LV
PRUH GLIILFXOW $OO DUH ZRUNLQJ KDUG WKURXJK DGYHUVLW\ FUHDWHG E\ JOREDO HFRQRP\ HYHQWV 6WLOO WKH
VKLSEXLOGLQJLQGXVWU\SURGXFHVH[FHOOHQWSDVVHQJHUVKLSVWKDWFOLHQWVYDOXHKLJKO\EXWUHTXLUHKLJKFDSLWDO
H[SHQGLWXUHV*OREDO FRPSHWLWLRQ LV UHG KRW 7KRXVDQGV RI MREV KDYH EHHQ ORVW WKURXJKRXW (XURSH DQG
VWDNHKROGHUVRIWHQKDYHWKHIHHOLQJWKDW³(YHU\PDQIRUKLPVHOIDQGGHYLOWDNHVWKHKLQGPRVW´
$PDMRUHIIRUWLVSDWLHQWO\PDGHWRUDLVHDZDUHQHVVRIWKHFRQVWDQWWHFKQRORJLFDOSURJUHVVDFKLHYHGE\
WKH(XURSHDQ6KLSEXLOGLQJLQGXVWU\DQGE\WKHFUXLVHLQGXVWU\LQSDUWLFXODU7KLVLQWHUQDWLRQDOLQGXVWU\
FDQ RQO\ ZRUN HIILFLHQWO\ ZKHQ RSHUDWLQJ ZLWKLQ D IUDPHZRUN RI XQLIRUP DQG FRQVLVWHQW JOREDO
UHJXODWLRQVVXSSRUWHGE\DQDSSURSULDWH5	'IUDPHZRUN
(XURSHDQ6KLS\DUGVDUHIDFLQJWKHFRPSOH[LW\RIWKHVXVWDLQDELOLW\FKDOOHQJHVHHNLQJWKHULJKWEDODQFH
EHWZHHQWKHLQWHUHVWVDQGQHHGVRIEXVLQHVVVRFLHW\DQGWKHHQYLURQPHQWEULQJLQJWRJHWKHUWKHILHOGVRI
LQGXVWU\UHVHDUFKDQGDSSOLHGVFLHQFHV
$WWKHYHU\HQGLWLVWKHVNLOOWKHH[SHULHQFHDQGWKHSURIHVVLRQDOGHGLFDWLRQWKDWPDNHVWKHGLIIHUHQFH
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